Conductometric titration. The sulfate group content introduced during acid hydrolysis was measured by conductometric titration. Before titration and for accurately determining the total amounts of sulfate group, 500 mL 0.1 wt% CNC aqueous dispersions was fully protonated by addition of 0.5 mL 0.1M HCl under stirring at ambient temperature for 5 min.
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Conductometric titration. The sulfate group content introduced during acid hydrolysis was measured by conductometric titration. Before titration and for accurately determining the total amounts of sulfate group, 500 mL 0.1 wt% CNC aqueous dispersions was fully protonated by addition of 0.5 mL 0.1M HCl under stirring at ambient temperature for 5 min. 1 Following, CNC dispersion with 0.5 mL 0.1 M NaCl was prepared and titrated against 0.1 M NaOH solution using a titration rate of 0.05 mL/min under continuous stirring. The change in conductivity of the dispersion was measured by a 712 Conductometer (Metrohm, Switzerland). The conductivity as a function of added NaOH volume was recorded and plotted for the calculation of sulfate half-ester group content as following:
where is the molar concentration of NaOH solution, is the volume of NaOH solution at the equivalence point, and is the total weight of CNC present in the suspension.
According to Figure S1 and the titration procedure, the volume of NaOH added was determined to be 0.95 mL. The final then was calculated to be 0.19 mmol/g.
Nanocellulose morphology. The morphology of pristine CNC and CNC/LAE complexes was assessed by AFM equipped with a NanoScope V controller (Dimension Icon, Bruker Corporation, Billerica, MA), operating in tapping mode. The scanning area in all samples was 5 μm × 5 μm.
The image correction applied included only flattening during image analysis (NanoScope 8.15
software, Bruker). Briefly, several drops of diluted sample solutions were deposited onto freshly pre-cleaned mica, and then the samples were dried and stored at ambient temperature before imaging.
Rheological behavior. The apparent viscosity of the respective samples was measured using a rheometer (MCR 300, Anton Paar, Germany), with a parallel plate (PP25) and gap fixed at 0.5 mm gap. All samples were pre-sheared at a shear rate of 10 s -1 . The shear viscosity was monitored from 0.01 to 100 s −1 . The apparent viscosity was measured at constant 10 s -1 shearing rate and 3 min test time. This shear rate was selected so that all samples could be compared under similar conditions at a value that is in the range typical in foods under important industrial processes. All measurements were performed at 25 °C.
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Figure S1
. Conductometric titration profile of a CNC dispersion. The measurement was performed at ambient temperature. All measurements were performed at 25 °C. All the samples were stored at ambient conditions.
